Augmentation of antitumor effects of p53 gene therapy by combination with HDAC inhibitor.
We have previously shown that the HDAC inhibitors (HDACI) activate the p53 molecule through acetylation of 320 and 373 lysine residues, upregulate PIG3 and NOXA and induce apoptosis in cancer cells expressing wild and pseudo-wild type p53 genes (Terui T, et al. Cancer Res 2003; 63:8948-54). It has also been reported that expression of the Coxsackie adenovirus receptor and subsequent transfection efficiency of the adenovirus in cancer cells were enhanced by HDACI treatment. In this study, we extended these observations to explore the combination effect of adenoviral vector carrying wild type p53 (Ad-p53) gene therapy with a HDACI, sodium butyrate (SB), on xenografted human gastric cancer cells (KATO-III) and hepatocellular carcinoma cells (HuH7) in nude mice. We first confirmed an increased expression of Coxsackie adenovirus receptors with an associated increment of transgene (X-gal) expression by SB treatment in KATO-III cells. We then injected Ad-p53 into subcutaneous tumors of KATO-III and HuH7 combined with intraperitoneal administration of SB and found a significantly higher growth suppressive effect than single treatments of each. Even a complete regression of tumors was observed in three of five mice treated with this combination while with single treatment no tumor regression was observed. Tumors treated with the combination showed higher numbers of TUNEL positive cells than those treated with a single modality. Moreover, necrotic changes were more evident in tumors treated with the combination than separately, a compatible finding to the observation that vascularity revealed by CD34 staining was poorer in tumors treated with the combination than those treated with p53 gene or SB alone. This was further supported by the finding that BAI-1 (brain specific angiogenesis inhibitor-1), an inhibitor of vascularization, was induced by SB treatment in KATO-III and HuH7 cells transfected with Ad-p53. Thus SB was shown to be an efficient potentiator of p53 gene therapy for cancer.